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DETAILED ACTION 

This Office Action is in response to the amendment filed on 3/23/2007. 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 13,16 are rejected under 35 U.S.C. 102(b) as being anticipated by Kubik 
(4,833,971). 

Regarding claim 13: Kubik discloses an engine valve actuator, comprising: an 
actuator cylinder having a fluid passage (see the figure); an actuator piston 
reciprocatingly disposed in the actuator cylinder (see numeral 16); and a control valve 
operatively associated with the actuator cylinder (see numeral 54), said control valve 
having a housing, said housing receiving low pressure fluid from a low pressure fluid 
inlet (see numerals 1 2,56) and receiving high pressure fluid from a high pressure fluid 
inlet (see numerals 10,58), said housing having a fluid outlet (see numeral 64), a 
plunger having first and second ends reciprocatingly disposed in the housing (see 
numeral 54), the plunger being movable between a first position at which the low 
pressure fluid inlet is to communication with the fluid outlet, and a second position at 
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which the high pressure fluid inlet is in communication with the fluid outlet, the fluid 
outlet being in fluid communication with the actuator cylinder fluid passage (see numeral 
54); an actuator plunger operatively associated with the actuator piston and adapted to 
extend through an aperture disposed in the actuator cylinder when the control valve 
plunger is in the second position (see numeral 20). 

Regarding claim 16: Kubik discloses the actuator plunger is unitary with the 
actuator piston (see the figure). 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kubik in 
view of Shinojima (5,61 1 ,304). 

Kubik discloses the claimed invention as recited above; however, fails to disclose 
electromagnetic actuating device; that is an electromagnetic device proximate the 
plunger first end and a spring proximate the plunger second end said plunger being 
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movable to the first position upon deactuation of the electromagnet device, said plunger 
being movable to the second position upon actuation of the electromagnetic device. 

However, Shinojima teaches electromagnetic device ; that is, an electromagnetic 
device proximate the plunger first end and a spring proximate the plunger second end 
said plunger being movable to the first position upon deactivation of the electromagnet 
device, said plunger being movable to the second position upon actuation of the 
electromagnetic device (see figure 9). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the fluid actuation of Kubik by providing electromagnetic 
actuation as taught by Shinojima in order to increase the accuracy of the control 
system. 

3. Claims 1-7,12,17,18,20-24 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kanzaki (6,006,706) in view of Reedy et al. (5,626,1 16). 

Regarding claim 1: Kanzaki discloses an engine control system comprising 
engine cylinder, an engine piston reciprocatingly disposed in the engine cylinder (see 
figure 1); a valve operatively associated with the engine cylinder (see numeral 1 1); a 
mechanically driven actuator adapted to open the valve (see numerals 8,7,6); a 
fluidically driven actuator adapted to open the valve, the fluidicallv driven actuator 
externally disposed relative to the mechanically driven actuators (see numerals 12,10) 
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at least one sensor associated with the engine and adapted to generate an operation 
signal representative of an engine operation (see column 8, lines 30 to 35); and 
a controller adapted to receive the operation signal and transmit a control signal to the 
fluidically driven actuator and opening the valve based on the operation signal (see 
numeral 5). Kanzaki further discloses the fluidically driven actuator coupled to 
pressurized hydraulic source (see numeral 13). 

Kanzaki fails to disclose the fluidically driven actuator coupled to a high pressure 
hydraulic fluid source and a low pressure hydraulic fluid source, and a controller being 
adapted to cause the valve to open during a compression stroke of the engine piston. 

However, Reedy teaches the fluidically actuator coupled to a high pressure 
hydraulic fluid source (see figure 1; numeral 112) and a low pressure hydraulic fluid 
source (see numeral 114), and opening a valve during compression stroke (see 
abstract). Feucht further teaches such arrangement, a dedicated braking system, 
minimizes the size and weight of the engine (see abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Kanzaki's device by providing structural and control 
arrangement as taught by Reedy in order to achieve a dedicated braking system that 
minimizes the size and weight of the engine as taught by Reedy. 

Regarding claim 2: Reedy discloses the fluidically driven actuator is in constant 
communication with one of a source of high pressure fluid and a source of low pressure 
fluid (see figure 1). 
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Regarding claims 3,4: Kanzaki discloses a controller generates the control signal 
during a compression stroke, intake stroke of the engine, in that it is an online control 
system (see figure 1). 

Regarding claim 5: Kanzaki discloses the valve is an intake valve (see abstract). 

Regarding claim 6: Reedy disclose the valve is an exhaust valve (see abstract). 

Regarding claim 7: Kanzaki discloses the control signal that is capable of 
actuating the fluidically driven actuator a predetermined length of time (see figure 1). 

Regarding claim 12: Kanzaki discloses the sensor monitors temperature (see 
column 8, lines 30 to 35). 

Regarding claim 17,24: Kanzaki as modified above disclose the claimed 
invention as recited above wherein the first valve actuator corresponds to the 
mechanically driven actuator and a second valve actuator corresponds to a fluidically 
driven actuator; and Reedy further discloses the first source (low pressure) taking up 
any lash associated with the engine, the second source causing the second valve 
actuator to open the valve (see column 7, lines 32 to 40; column 9, lines 50 to 67; 
column 10, lines 1 to 25). 
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Regarding claim 18: Reedy discloses the second valve actuator includes an 
actuator cylinder having an actuator piston reciprocatingly disposed in the actuator 
cylinder (see figure 1; numeral 120), and a control valve adapted to direct pressurized 
fluid from one of the first and second sources of pressurized fluid to the actuator 
cylinder (see numeral 116). 

Regarding claim 22: Reedy disclose the valve is an exhaust valve (see abstract). 

Regarding claim 23: Kanzaki discloses the valve is an intake valve (see 
abstract). 

4. Claims 20,21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kanzaki in view of Reedy as applied to claim 17 above; and further in view of Feucht 
(6,135,073). 

Kanzaki as modified above discloses the claimed invention as recited above; 
however, fails to disclose the first source of pressurized fluid is a lubrication oil system 
of the engine; the second source of pressurized fluid is a high pressure rail of the 
engine. 

However, Feucht discloses the first source of pressurized fluid is a lubrication oil 
system of the engine (see numeral 15). Feucht discloses the second source of 
pressurized fluid is a high pressure rail of the engine (see numeral 16). 
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It would have been obvious to one having ordinary skill in the art to modify the 
system of Kanzaki as modified above by providing fluid circuitry arrangement as taught 
by Feucht in order to integrate the fluid circuitry of the actuation system with that of the 
engine's thereby reducing energy consumption. 

5. Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kanzaki in view of Reedy as applied to claim 1 above; and further in view of Fujieda et 
al. (6,634,333). 

Regarding claims 8,11: Kanzaki as modified above discloses the claimed 
invention as recited above; and Reedy further discloses valve opening during 
compression stroke (see abstract); however, fails to disclose the specifics of engine 
crank angle or engine sensor. 

However, Fujieda teaches crank angle correlation with the compression stroke 
and engine sensor (see figures 14; 1A). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the device of Kanzaki as modified above by 
providing crank angle correlating the compression stroke (during which a control signal 
to open the valve during is given) with that of predetermined crank angle as taught by 
Fujieda in order to achieve an online control strategy. It also would have been obvious 
to provide the engine speed sensor in order increase the accuracy of the control system 
during engine speed variation. 
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Regarding claims 9,10: Fujieda discloses at least one condition at which the 
controller is capable of assuming a predetermined crank angle of approximately 528 or 
(498 to 558) degrees of engine crank angle (figure 14, Cylinder 3, see COM range). 

6. Claims 1-7,12,17,18,20-24 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kanzaki in view of Feucht and further in view of Reedy. 

Regarding claim 1: Kanzaki discloses an engine control system comprising 
engine cylinder, an engine piston reciprocatingly disposed in the engine cylinder (see 
figure 1); a valve operatively associated with the engine cylinder (see numeral 11); a 
mechanically driven actuator adapted to open the valve (see numerals 8,7,6); a 
fluidically driven actuator adapted to open the valve, the fluidicallv driven actuator 
externally disposed relative to the mechanically driven actuators (see numerals 12,10) 
at least one sensor associated with the engine and adapted to generate an operation 
signal representative of an engine operation (see column 8, lines 30 to 35); and 
a controller adapted to receive the operation signal and transmit a control signal to the 
fluidically driven actuator and opening the valve based on the operation signal (see 
numeral 5). Kanzaki further discloses the fluidically driven actuator coupled to 
pressurized hydraulic source (see numeral 13). 

Kanzaki fails to disclose the fluidically driven actuator coupled to a high pressure 
hydraulic fluid source and a low pressure hydraulic fluid source, and the controller being 
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adapted to cause the valve to be open during a compression stroke of the engine 
piston. 

However, Feucht teaches the fluidically actuator coupled to a high pressure 
hydraulic fluid source (see numeral 16) and a low pressure hydraulic fluid source (see 
numeral 15). Feucht further teaches such arrangement results in recuperation of energy 
(see abstract). 

Furthermore, Reedy teaches the controller being adapted to cause the valve to 
be open during a compression stroke of the engine piston (see abstract). Reedy further 
teaches that such arrangement maximize the efficiency of compression braking (see 
abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Kanzaki's device by providing a high pressure and a low 
pressure fluid source as taught by Feucht in order to achieve recuperation of energy as 
taught by Feucht. It also would have been obvious to further modify by providing the 
arrangement of opening the valve during compression stroke as taught by Reedy in 
order to maximize the efficiency of compression braking as taught by Reedy. 

Regarding claim 2: Feucht discloses the fluidically driven actuator is in constant 
communication with one of a source of high pressure fluid and a source of low pressure 
fluid (see figure 1). 
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Regarding claims 3,4: Kanzaki discloses a controller that is capable of generating 
the control signal during a compression stroke, intake stroke of the engine, in that it is 
an online control system (see figure 1). 

Regarding claim 5: Kanzaki discloses the valve is an intake valve (see abstract). 

Regarding claim 6: Feucht disclose the valve is an exhaust valve (see column 7, 
lines 20 to 25). 

Regarding claim 7: Kanzaki discloses the control signal that is capable of 
actuating the fluidically driven actuator a predetermined length of time (see figure 1). 

Regarding claim 12: Kanzaki discloses the sensor monitors temperature (see 
column 8, lines 30 to 35). 

Regarding claim 17,24: Kanzaki as modified above disclose the claimed 
invention as recited above wherein the first valve actuator corresponds to the 
mechanically driven actuator and a second valve actuator corresponds to a fluidically 
driven actuator; and Feucht further discloses the first source (low pressure) taking up 
any lash associated with the engine, the second source causing the second valve 
actuator to open the valve (see column 3, lines 29 to 33). 
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Regarding claim 18: Feucht discloses the second valve actuator includes an 
actuator cylinder having an actuator piston reciprocatingly disposed in the actuator 
cylinder (see figure 1), and a control valve adapted to direct pressurized fluid from one 
of the first and second sources of pressurized fluid to the actuator cylinder (see 
numerals 20,22). 

Regarding claim 20: Feucht discloses the first source of pressurized fluid is a 
lubrication oil system of the engine (see numeral 15). 

Regarding claim 21: Feucht discloses the second source of pressurized fluid is a 
high pressure rail of the engine (see numeral 16). 

Regarding claim 22: Feucht disclose the valve is an exhaust valve (see column 
7, lines 20 to 25). 

Regarding claim 23: Kanzaki discloses the valve is an intake valve (see 
abstract). 

7. Claims 19 rejected under 35 U.S.C. 103(a) as being unpatentable over Kanzaki 
in view of Feucht and further in view of Reedy as applied to claim 18 above; and further 
in view of Shinojima. 
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Kanzaki as modified above discloses the claimed invention as recited above; and 
Feucht further discloses a control valve operatively associated with the actuator cylinder 
(see numeral 20), said control valve having a "housing", said housing having low 
pressure inlet (see numeral 15), a high pressure fluid inlet (see numeral 16) and a fluid 
outlet (see numeral 21); a "spool" reciprocatingly disposed in the "housing" (see 
numeral 20), the "spool having first and second ends, the "spool" adapted to move from 
a first position connecting the low pressure fluid inlet to the fluid outlet to a second 
position connecting the high pressure fluid outlet to the fluid inlet (see figure 1 , numerals 
20,15,16), an "electromagnetic" device operatively associated with the spool first end 
(see numeral 22). 

Kanzaki as modified above fails to specifically disclose the "structural" 
implementation of the control valve diagram. 

However, Shinojima teaches the structural realization 
(housing/spool/electromagnetic device/spring) of a control valve (see figure 9). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to structurally realize the device of Kanzaki as modified above by 
using the structural implementation of the control valve as taught by Shinojima in order 
translate the engineering drawing into manufacturing. 

8. Claims 8,1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kanzaki in view of Feucht and further in view of Reedy as applied to claim 1 above; and 
further in view of Urushihara et al. (6,267,097). 
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Kanzaki as modified above discloses the claimed invention as recited above; 
however, fails to disclose sensor monitors engine crank angle and engine speed. 

However, Urushihara teaches crank angle sensor/engine speed sensor for use in 
the control of the valve timing system (see column 3, 35 to 50; figures 13-17; column 
3:55 to 60). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Kanzaki by providing crank angle sensor/speed sensor 
as taught by Urushihara in order to implement the crankshaft position in the calculation 
of the control signal as taught by Urushihara. 

Allowable Subject Matter 

9. Claims 38 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

10. Claims 25-37 are allowed. 

Response to Arguments 

1 1 . Applicant's arguments filed 3/23/2007 have been fully considered but they are 
not persuasive. 

12. With respect to applicant's argument on page 3: Kubik discloses a graphical 
representation of a fluid operated two-way valve, and a fluid operated valve inherently 
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operates a plunger of some type; i.e. piston, diaphragm, bellows etc. Therefore, the 
plunger is moveable between a first position at which the low pressure fluid inlet (see 
numerals 12,56) is in communication with the fluid outlet (see numeral 64), and a 
second position at which the high pressure fluid inlet (see numerals 10,58) is in 
communication with the fluid outlet (see numeral 64). 

13. With respect to applicant's argument on pages 4,5: Kanzaki discloses the 
fluidically driven actuator cause the valve to open (see labeled figure 4 below). 

FIG.4 



A 




Cause the 
valve to 
open 
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Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zelalem Eshete whose telephone number is (571) 272- 
4860. The examiner can normally be reached on Monday to Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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